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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide longer service 
life with a simple and low-cost structure by 
satisfactorily preventing an adhesive from being peeled 
off. 

SOLUTION: As an adhesive for jointing a bearing member 
22 to a bearing retainer 21, an elastic adhesive having 
an elongation larger than a difference in thermal 
expansion between the bearing member 22 and the 
bearing retainer 21 is used, and an adhesive pool 21 g 
for permitting the elongation of the elastic adhesive 
quantitatively is formed. It is thus possible to conduct 
complete absorption of the above stress by the 
elongation of the elastic adhesive, even after a 
shearing force is received by a shift between the 
bearing member 22 and the bearing retainer 21 . 
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japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 
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3 '.In the drawings, any words are not translated. 



CLAIMS 



frSrrfn Shaft Bearing matenal prepared so that relative rotation might be carried out to this shaft. 
Se^'ng s^p^Sldni in one by adhesives to this beanng matenal. Hydi^^ bcanng 
PnmnmTnt with which the aforementioned shaft and bearing matenal are supported possible 

£=n^^^ 

raaim 21 The ^^ufppTd with the hydrodynamic beanng equipment with which adhesives 
Wording » claim 1 a?e characterized by filing up the join, of bearing matenal and a beanng 

JffiJ the disk with which the bearing supporter according to claim 1 was joined to the periphery 
e ion of bearing material - from a hub - becoming - me above-mended Ask -t hemo or 
equipped with the hydrodynamic bearing equipment charactenzed by formmg the hub from the 

supporter IccorTng todaim 1 bemg a bearing electrode holder by the side of the frame holdmg a 

rCWmSme motor equipped with the hydrodynamic bearing equipment with which bearing 
material Ld a tearing^er according to claim 1 are characterized by beingjomed w.th the fit 

Sw£3id»- C beanng equipment with which adhesives 
EST. icordmg to data 1 is characterized by bemg prepared in the part with the sma les thermal 
relative displacement of the above-mentioned Ryobe material in the joint of beanng matenal and a 

rcSm Wftering matenal according to claim 1 consisted of cylinder objects and the bearing 
uppone has fixed to the periphery side of the bearing object, to the above-mentioned t^nng 
Sorter The positioning step against which the axis end side of the aforementioned beanng 
matenTwas dashed is formed, lubricant The motor equipped with the hydrodynamic : bearing 
MuTpmem characterized by filling up so that it may result [ from between the opposite beanng 
surfaces in a shaft and bearing material ] in the positioning step of the above-mentioned beanng 
supporter ai least! and preparing adhesives ««« in the root comer of the positioning step of the 
above-mentioned bearing supporter. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[^technical field to which invention belongs] this invention makes lubricant generate dynamic 
pTeSure and Prelates to the motor equipped with the hydrodynamic bearing equipment which 
supports' a "haft and bearing material possible [ relative rotation ] with the dynamic pressure. 

of a oeriDhery The slot for dynamic pressure generating is formed m one side for inside [ the 

Eg " the dynamic pressure of the lubricant concerned - rotation - rotation support of a member 

iooSuhTbeanng material of the motor equipped with such hydrodynamic bearing equipment on 
k llri^T receivine - a disk - bearing supporters, such as a hub, fix and it is used While this 
£5 ST^^ZS- -teanng mate^y the fit tolerance of eye ^^1^ 
Tteus crevice comparatively, into the fit crevice between this shaft and bearing material the heat- 
harTenedType adhesives whichconsist of an epoxy resin etc. are filled up with sufficient amount, 
and both the above-mentioned members are joined by this in one. 

ELs) t o be Solved by the Invention]. However, by change of the various heating processes in a 
manu aSunng process, or service-temperature environment motor in use etc., the adhesives joined to 
Z conven7oL P l beanng material •mentioned above and a bearing supporter produce thermal stress, 
»d Z ^Tan ablation phenomenon from a junction interface. And a rmnute crevice wi 11 be 
S thc ablation portion of the adhesives, the lubricant in bearing oozes out outside according 
loZ vas-capillare force of the minute crevice concerned, oil leakage and oil scattering are invited, 
and a bird clapper is one of the causes of contamination in equipment. 
foOOs' I Especially the problem of such adhesives ablation becomes remarkable when bearing 
ffifftaJi »P^ « f0 ™ d b * mUtUally Afferent material (quality of the . materia , . 
S the above - both - the components of a member are made to differ mutuall y - both - the 
cLTwhere the coefficient of linear expansion of a member is different - both - the thermal 
e^ronmen f 0 f a rnember changes - both - a gap will arise in the joint of a member, shearing force 
wi work in adhesives by gap of shaft orientations especially, and ,t becomes easy o cause.the 
ablation phenomenon of adhesives which were mentioned above with " e Rearing fo ce 
[0006] Then this invention is structure [ that it is simple and low cost ] and ,t aims at offering the 
motor equipped with the hydrodynamic bearing equipment which enabled it to f"^™^ 
preventing^ ablation phenomenon of the joined adhesives of bearing material and a bearing 
supporter good. 
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&orSo,vi„ g th e pAlno^ 

hypodynamia beanng equtpment » = ng h, *^;* e upport ° joine d in one by 

that relative rotation might be earned out to thr *^"? j ™f Xh it filled up between the 

bcanng supporter, adhes ves J^ f C J mentioned bearing material and a bearing supporter 

adhesives is prepared in the joint ot the . aTor ^ me """"l hv Hmdvnamic bearing equipment, even if it 
[0008] And according to the ^.^^^^^^^^J^z the stress 
is the case where the adhesives which J™£anng ^ aterial and a beanng 

under thermal influence, and the shearing force by elongation by the 
supporter c > the ^^<^£^ adhesives sufficient in 

phenomenon of adhesives like before is prevented good. 

§ssS__s!I&2L 
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hub 21 21f 0 f. 1 "^^°"^J^***** may be constituted to shaft orientations, and the illustration 

fheTove-mentioned radial bearing materia! 22 being positioned ^f^TZ ^- 
mni%l 9 1 o nf adhesives ****** is prepared in the root corner of 21f of **** ™ a oove 

m f ;^ 

hub 21 is joined in one thus, preparing 21g of adhesives ****** in the ™ ot =°™ r ™ ° , is 

tab 2l!and theSiabtlity of junction is raised by this by making deformahon of the above- 
mentioned adhesives into the minimum ,Hhi-<Hves - havine - **** -- 
K^merno^ ^ln^^ 

elongation than a differential thermal expansion with a hub 21 it mentioned above -- as - radial 
S - the member 22 is formed from stainless stee materia 7. "^1^^ to 

roo77TATeTa°bc1dt 0 sive S in this operation form, the ultraviolet-rays hardening type and anaerobic 

(at25degreeC), as for the elastic adhesives in this operation form, the thing of the 150% ot 

™°18lft?s f SindLtTr- as - the above-mentioned radial bearing - the member 22 has the 
dvnamic pressure bea^g^and 22b of the couple by which isolated to shaft orientations (the 

oressu e beanngs 22a and 22b of these couples is cut in one side at least so that the slot for radial 
nf a radial the hub 21 is constituted so that axial support may be earned out 

m 191 although the thing of the quality of the material which added heat treatment to stainless steel 

arranged so'hauhe illustration bottom of the radial dynamic pressure bearing ma.enal 22 arranged 
at the illustration bottom may be adjoined. 

r 0 (P0] Namely, the illustration undersurface side of the above-mentioned thrust board 1 16 i While 
being arranged" so that the illustration upper-limit side of the radial dynamic pressure beanng 

• • 14.11.2002 
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nart for the center section of a hub 21 may be met. the aforementioned disk - The slot for thrust 
SvnamL pressure generating of for example, a herringbone configuration is formed m the shaft, 
orienSs -Xside of Jthrust board 16 which constitutes the thrust dynamic pressure bearings 

Loard 16 and the radial dynamic pressure bearing material 22, and between the thrust board 16, the 
thrust Pressure plate 25 and opposite sides As the lubricant 24 in the radial dynamic pressure 

axial support of the hub 21 may be carried omit, the ^ ^ 

KXP21 namely, the d sk mentioned above - from 21g ot aonesives p h „ L cirl . „ f 

teo 2 le of a hub 21 thrust dynamic pressure bearing 16b is arranged at the portton by the s.de of 
W ^circumference and lubricant 24 is filled there in addition, the above-meuhoned thrust pressure 
DlaS 2 5 and a Ssk -'- *e oiu, with a hub 21 is joined so that it may become full seahng structure 
w,* adhSives before pouring of lubricant 24, and the seahng nature to lubncant 24 is secured by 
to/ood The can lTan , tube force of the annular guide rail (Wustrafon abbrev.atton) formed ,n the 
KSS^UW up with the adhesives with which this joint is filled up contmuous.y w.thout 

bbc-rs 

unde?) r d even when the worst, external scattenng of lubncant 24 is prevented by these absorption 
t^f^^o^lynnnno pressure beanngs 22a and 22b mentioned above and two 
thrust dvnamlc^ressure bearings 16a and 16b To a part for the shaft-onentations both ends of the 
Sn ^SttalleS so that a series of bearing ^ 
be formed, and contains these four dynamic pressure bearings 16a, 16b, 22a ancL 22b B two 
capillary tube seal sections 31a and 31b which come it narrow to carry out the crevice between the 
aforementioned fixed shaft 12 and the members 22b and 25 by the side of rotation are formed so that 
SIS a?™tioned dynamic pressure beanngs 16a, 16b, 22a, and 22b may be pinched from 

f 0 h 025] "c^^tS^tion 31b of the illustration bottom among each of these > cap^ry tube 
eal [sections 31a and 31b It is prepared in a part of radial dynamic pressure beanng 22b arranged at 
he illusion bottom, more specifically It is formed so that the narrow crevice between the inner 
circ e waU of the Siaft-orientations outer edge portion (illustration soffit portion) of the radial 
d^amTcprfssure beanng 22b concerned and the periphery *f«%£^™*^££ " 
mav be expanded gradually and may carry out opening toward the method of the outside ot snart , 

is formed of the narrow crevice between the thrust pressure plates 25 and the fixed shafts 12 which 
consXe thrust dynamic pressure bearing 16a, and it is formed so that the n^™™*??" 1 
th 'inner circle walls of the thrust pressure plate 25 and the penphery sides of the fixed shaft 12 
which were mentioned above may be expanded gradually and may cany out opening toward the 
method of the outside of shaft orientations of an illustration top. rnnrprned the 

[0026] As shaft orientations are followed to the vas-capillare seal section 31a c^ned the 

nhrirant oourine section 3? is formed in the shaft-orientations outside (on illustration) ot vas- 
caS STsectiOT 3U of an illustration top mentioned above further again. This lubncant pounng 

S ^rSL expansion crev,ce which follows the narrow crevice , w h,c -o- = - 
capillare seal section 31a, and the inner circle wall of the thrust pressure plate 25 ^ mtt tec 
aforementioned fixed shaft 12 side is formed by malting vas-capillare seal ect ion ^^ ^ h 
an open angle also with the constituted still larger inclination corkscrew twist. The crev,ce inner 
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ESSl™ adttioT iH? hits pouring in lubricant 24, after equipping with sealants, such as an 0 ring, 

rnenrionedUove and22b by hollowing the inner skin of the radial dynamic pressure beanng 
T^c^tZ^ol^t such operation gestalt equipment - the radial dynamic 

IZWZ Celled, Sorption ofTabove-rnendoned stress is performed by the elongation by the 
secured the amount of elongation of adhesives is also fully secured - ~ therefore tne 

Isawsnmse-- 

of trTbearlrl^rode holder 43 of the shape of an abbreviation hollow cylinder set up by the 
ll7 n r S th e motor frame 41 as a holddown member ] abbreviation center section, and the 
E^J^cSS of this radial bearing material 42 is equipped with d* axis of rotation 52 
nn^ihle T rotation 1 through the lubricant which omitted illustration. . 

rOoS Mor ™v=f p b o y sitfonfnTs^p43e which comes to pr 0J ec, an inner circle wal, to a center side a 
™ 3 l fo" °d m'the llustrauon soffit portion of 43d of wearing holes in the above-mentioned 
Sno Strode holder «. The illustration top end face in this positioning step 43e „ forme in a 

by it while positioning of shaft orientations is performed by this. 
[00341 Furthermore, 43g of adhesives ****** is prepared in the root corner of 43f of 
sLbhshe? in positioning step 43e of the above-mentioned beanng electrode holder 43 like the 
operation gestalt mentioned above, the inside of 43g of this adhesives ** - -the : above 

periphe* sWe plane of composition of a member 42 and the '"f^™™^ £ '™, °/ ase 
imposition of the beanng electrode holder 43 are joined ,n one the ^ 
the above-mentioned rad.al bearing - it has the larger amount of elongation than the differential 
Iherrnal expansion of a member 42°and the bearing electrode holder 43 as a beanng supporter, and 
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.he elongation of these elas^hesives is quantitative!* permuted by £ of the aforementioned 

thphparincr electrode holder 42 and the radial beanngmatenal 43. 
ESfao=SS^ 

nneratfon and effect as the operation gestalt mentioned above can be acquired. 
££=nd^ 

make deformation of elastic adhesives the smallest and can raise the reliability of junction. 
m038 U men doned above, although the operation gestalt of invention made by this invention 
person was explained concretely, it cannot be variously overemphasized by this invention _m the 
range whS 'is not limited to the above-mentioned operation gestalt and does not deviate from the 

above-mentioned operation gestalt, although made by the composition 
of ma ntaining positioning of the direction of a path strictly by fixing bearing material and a bearing 
iTortl? by e S ye sCslAll **, it is not necessary to necessarily consider both members as eye 
SfflMAW and is good also as slammer **. However, the fit tolerance in this case requires *at 
phoning of the above-mentioned Ryobe material should consider as the grade which does not 
cause trouble by the thickness of the adhesives with which it fills up in a crevice _ 
[0040] Moreover, this invention is applicable similarly to various motors other than the HDD motor 
mentioned above. 

rFffect of the Invention] While adopting the elastic adhesives which have the larger amount of 

» dhe n sll°es to which this invention joins bearing material and a ^^^L 
described above than the differential thermal expansion of bearing material and a bearing supporter 
Bv V heparin "adhesives **** which permits the elongation of these elastic adhesives quantitatively 
Since i^made to absorb the above-mentioned stress by the elongation of elastic adhesives 
complete Y even if it is the case where the stress under thermal influence and the shearing force by 
2 gVbetween bearing material and a bearing supporter are received especial y, with structure 

thatl is simple and low cost ] The ablation phenomenon of adhesives like before can be prevented 
good !, rem?oreement can be attained, and the reliability of the motor equipped with hydrodynamic 
bearing equipment can be raised. 
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DESCRIPTION OF DRAWINGS 



invention. 

[Description of Notations] 
12 Fixed Shaft 
16 Thrust Board 

21 Disk -- Hub (Bearing Supporter) 
2 le Positioning step 

21 f ****** 

21g Adhesives ****** 

22 Radial Bearing Material 

24 Lubricant 

25 Thrust Pressure Plate 

42 Radial Bearing Material 

43 Bearing Electrode Holder 
43e Positioning step 

43f ****** 

43g Adhesives ****** 

51 Disk -- Hub (Bearing Supporter) 

52 Axis of Rotation 
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DRAWINGS 



[Drawing 11 




[Drawing 31 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



14.11.2002 



oeue i vu i i 




http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



14.11.2002 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 




OR MARKS ON ORIGINAL DOCUMENT 



j3^EFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 
□ OTHER: " 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



